Few retail investors actively buy and sell individual stocks. This paper finds that a sample of those who do -over 1,000 customers at a German broker who turn over their portfolio at a median annual rate of 85% -consists of predominantly male, younger, and more educated investors who earn higher incomes and almost unanimously profess to know more than the typical investor. Personal attributes, however, including those that could be interpreted as measures of investor sophistication, fail to explain much variation in sophistication (or lack thereof) inferred from actual portfolio choices such as the tendency to tilt one's portfolio toward local and domestic stocks, take idiosyncratic risk, and churn one's portfolio. The one exception is self-reported risk tolerance, which is strongly positively correlated with portfolio risk and turnover, swamping previously documented gender and age effects. * We would like to thank Carol Bertaut and Paul Sengmueller for their comments. † Columbia Business School, Email to: dtd8@columbia.edu. ‡ Columbia Business School, Email to: gh16@columbia.edu.
I. Introduction
Prices are the main focus of studies of financial markets. Trading volume receives much less attention. In fact, the motives of security trading are poorly understood. But it is those who trade who also determine prices. Therefore an acceptable model of trading may herald a better understanding of security prices. The neoclassical approach has not adequately explained the huge trading volume, but the behavioral approach may offer some hope of doing just that. But it will not be easy.
In fact, two related behavioral results, the status quo bias and the endowment effect both suggest under-, not over-trading. The status quo bias refers to the lethargy of decision makers whose preferred course of action is inaction. Examples include staying with a medical insurance plans chosen years earlier and not rebalancing one's portfolio of defined contribution pension plan (Samuelson and Zeckhauser (1988) , and Ameriks and Zeldes (2000) ). The endowment effect refers to subjects' tendency to demand a higher price for an object which they had just been given than other subjects' willingness to pay for the same object (Thaler (1980) ).
The status quo bias then predicts that market participants are inactive, and do not churn their portfolios. The endowment effect predicts that even if a potential seller and a buyer meet in the market place, they will fail to transact because the former will demand a higher price than the latter is willing to pay.
But the status quo bias and the endowment effect do not apply to all people all the time. And trading is done by some people some of the time. Enough people and money are involved in financial markets to render them very liquid most of the time.
Few households actively participate in the stock market. According to the 1998 U.S. Survey of Consumer Finances (SCF) and the Deutsches Aktieninstitut (2000) , only every other U.S. household and only one out of ten German adults had any direct exposure to the stock market at the end of 1998 (Haliassos and Bertaut (1995) and Vissing-Jørgensen (2002) find that informational barriers as well as lower and more volatile non-financial income help explain limited participation). Still fewer buy and sell individual stocks -only every tenth household in the U.S. and less than 8% of the German adult population. According to survey evidence from the Investment Company Institute/Securities Industry Association (ICI and SIA (1999) ) and the 1998 SCF, nine out of ten retail investors describe themselves as tending "to follow a buy-and-hold investment strategy" and a similar fraction reports to trade less than once a month. Yet, retail trading volume on stock exchanges such as the Nasdaq is estimated to account for more than one third of overall trading volume (see Griffin, Harris, and Topaloglu (2003) ), suggesting that a select few actively participate in the market and significantly contribute to its trading volume and liquidity. This paper is a step toward understanding why people trade by characterizing a sample of the select few -retail investors who trade actively -and by relating their characteristics to actual portfolio choices. Combining survey data and complete brokerage transaction records collected for a sample of over 1,000 customers at a German broker between January 1995 and May 2000 yields a rich set of variables uniquely suited to comparing self-reported with actual behavior. Specifically, it allows us to address the following questions.
How do active retail investors differ from a typical household or investor along demographic and socio-economic dimensions? The observed investors are younger, more likely to be male, report to be vastly better educated, earn higher incomes mostly in white-collar or self-employed positions, hold a larger fraction of their wealth in equities, and save more than the typical household. Virtually all claim to be knowledgable about financial securities and most claim to be more knowledgable than the average investor.
The demographic differences between typical German investors and the sample investors resemble the differences between typical U.S. investors and U.S. online investors reported in ICI and SIA (1999) . Do self-reported or subjective measures of investor sophistication reflect measures of sophistication derived from actual portfolio choices? The survey offers several selfreported measures of sophistication: education, nature of employment, income, wealth, length of investment experience, and perceived and actual knowledge. The level of portfolio concentration and the extent to which households invest in nearby or domestic firms (also known as the local and equity home biases) are objective measures of sophistication that can be computed from brokerage transaction records and investor locations. The striking result is that none of the self-reported measures of sophistication is robustly correlated with the portfolio measures of diversification.
The levels and the dynamics of the diversification measures warrant a few remarks.
During the first months following account opening, many investors hold highly concentrated portfolios, i.e., few positions. The portfolios become less concentrated over time as investors add positions, funding them with fresh money from outside the account. To a lesser extent, existing account holdings tend to become less concentrated after high portfolio returns. By May 2000, the end of the observation period, investors hold reasonably well diversified portfolios when judged by the number of positions -typically the equivalent of more than ten equally weighted stocks. The survey respondents' port-folios, especially those of relatively wealthy investors, exhibit an intriguing lack of home country bias: as of May 2000, roughly half of the aggregate direct stock holdings are in foreign stocks. The ratio of foreign stocks held indirectly to all stocks held indirectly, i.e., through mutual funds, is almost 80%. Moreover, the foreign stock holdings are not concentrated among a few individuals. More than four out of five respondents who have held German stocks directly have also held foreign stocks directly. No less surprising is the breadth of foreign names held: just the number of different U.S. names held exceeds the number of different German names in the respondents' portfolios. Surprisingly, wealthier investors and those who hold more foreign stocks do not hold less volatile portfolios (where volatility is measured as the standard deviation of portfolio returns); foreign stocks are concentrated in a few sectors and in individually risky securities.
The findings contribute to the growing literature relating investor characteristics to actual portfolio choices. The negative relation between portfolio concentration and the local bias, found in common stock portfolios of Finnish retail investors by Grinblatt and Keloharju (2001a) , holds even when we restrict our attention to investors for whom the observed account is presumably important (because it represents a high fraction of the investor's financial wealth). The dynamics of portfolio concentration in our sample are similar to those documented by Goetzmann and Kumar (2002) ; perhaps as a result of considering mutual fund holdings and restricting our attention to accounts that are important to their holders, the sample investors hold more positions than the investors analyzed by Goetzmann and Kumar (2002) . Are investor characteristics, especially self-reported measures of investor sophistication, related to portfolio turnover? More specifically, do overconfident investors and those suffering from a self-attribution bias trade more as hypothesized in Odean (1998) and Gervais and Odean (2001) ? Survey respondents assess their knowledge of financial securities and participate in a short quiz testing their knowledge of basic investment terms and concepts. The "difference" between perceived and displayed knowledge can be interpreted as a measure of overconfidence; it is weakly positively correlated with portfolio turnover. Survey respondents who consistently attribute portfolio gains to their skills and blame losses on bad luck are not found to trade more actively. Gender, used as a proxy for overconfidence by Barber and Odean (2001) , is not significantly related to portfolio turnover once we control for the investor's self-reported risk tolerance and restrict our attention to accounts that are important for their holders (see also Grinblatt and Keloharju (2001b) ); investors who are willing to take high risks to achieve high expected returns are particularly aggressive traders. Investors who invest more in nearby stocks turn over their significantly less frequently; consistent with the conjecture of Huberman (2001), locally biased investors tend to buy and hold. Together with the positive relation between the local bias and portfolio concentration, this is strong evidence that the local bias is in fact a bias, in contrast to the local preferences of professional investors (Coval and Moskowitz (2001) ). If retail investors were exploiting perceived informational advantages in local stocks, they should actively trade local stocks in response to buy and sell opportunities (see also Zhu (2002) who fails to find that locally biased retail investors outperform geographically unbiased investors).
The remainder of the paper proceeds as follows. Next is a brief description of the survey data and the transaction records. Section Three summarizes demographic and socio-economic attributes of the survey respondents and relates these attributes to measures of risk tolerance and investor sophistication constructed from survey responses.
Section Four characterizes the survey respondents' self-reported wealth profiles, includ-ing both tradable financial securities and other assets such as real estate. Up to that point in the paper, the analysis relies exclusively on survey data. Section Five uses brokerage transaction records to derive measures of investor sophistication such as diversification or churning and relates these measures to the self-reported attributes. Section Six concludes.
II. Data
The analysis in this paper draws on questionnaire data and transaction records obtained for over 1,000 customers of one of Germany's three largest online brokers. "Online" refers to the broker's capability of receiving orders online; customers can also place their orders by telephone, telefax, or in writing. The broker could be labelled as a "discount" broker because no investment advice is given. In principle, brokerage customers can trade all the bonds, stocks, and options listed on German exchanges as well as all the mutual funds registered in Germany. Here, the focus is on the investors' individual stock and mutual fund holdings and trades for which Datastream provides comprehensive daily asset price coverage: stocks on Datastream's German research stocks list, dead or delisted stocks on Datastream's German dead stocks list, and unit trusts registered either in Germany or in Luxembourg. As of May 2000, the lists contain daily prices for 8,213 domestic and foreign stocks and 4,845 mutual funds. These stocks and mutual funds represent over 90% of the respondents' holdings and 80% of the trading volume, with the remainder split between bonds, options, and unidentified stocks and mutual funds. The value of the bonds, options, and unidentified stocks and mutual funds held and traded can be inferred from the transaction records.
Stocks can be classified as domestic or foreign stocks because the first two digits of the stock's International Security Identification Number (ISIN) identify the country in which the company is registered. Mutual funds can be classified into domestic or foreign funds because the broker maintains a list of all the mutual funds offered, classifying them by asset class and geographic focus or investment topic.
Upon opening an account, customers provide their birth date, gender, and zip code.
To calculate the distance between the investor and the German companies in which he holds stock, we collect the zip codes of company headquarters for over 1,200 German companies from WM Datenservice. WM Datenservice is the organization that officially assigns ISINs to companies registering on German stock exchanges. The zip codes of investors and firms are translated into geographic longitude and latitude by matching them against a list of zip codes and the corresponding geographic coordinates for 6,900
German municipalities 2 .
Survey sampling
In July 2000, the broker mailed a paper questionnaire to a stratified random sample of 2,700 customers. The sample had been stratified based on the number of transactions and the average portfolio size during 1999, the most recent period for which data were available. The questionnaire elicited information on the investors' investment objectives, risk attitudes and perceptions, investment experience and knowledge, portfolio structure, and demographic and socio-economic status (see Appendix A for details).
Shortly thereafter, an identical questionnaire was made available online to a randomly selected group of customers who had previously registered through the broker's web site for reasons unrelated to the survey. In order to register, customers had to provide a valid email-address which was used to invite them to participate in the survey. By the end of August 2000, the firm had collected 995 valid responses to the paper-based questionnaire and 1,917 responses to the online questionnaire.
Brokerage transaction records
Complete transaction records from the account opening date (as early as January 1, 1995) until May 31, 2000 are available for 1,169 respondents, with which their portfolios can be reconstructed at a daily frequency. The typical record consists of an identification number, account number, transaction date, buy/sell indicator, type of asset traded, security identification code, number of shares traded, gross transaction value, and transaction fees.
Selection biases
The sampling procedure potentially introduces a non-response bias and a survival bias.
Survey participation is voluntary and those responding might not be representative of the underlying sample. Also, the respondents need to survive for one and a half years to qualify. How do the respondents differ from those who are invited to participate but choose not to, or from a pool of randomly drawn customers with active accounts at a given date? In general, the response rate increases with the account's importance to the holder: on average, the survey respondents trade more actively, have larger accounts, and hold more positions than their control sample counterparts. The age and gender characteristics of the three groups are similar.
III. Self-reported attributes of traders
A. Demographic and socio-economic attributes
The sample of brokerage customers differs substantially from the broader population of German and U.S. households. Table I provides the details.
The overwhelming majority -close to 90% -of the respondents are male, far exceeding the 70% fraction of male-headed households in the German and U.S. household populations. Median respondent age is 38 with most brokerage customers in their early 30s to mid 40s -ten years younger than the typical German household head and five years younger than the typical German investor. The level of self-reported educational achievement of the brokerage customers is impressive: more than two thirds of the sample have attended college; the population average is a mere 15%. At least part of these findings can be explained by self-selection; an online broker will appeal more to those comfortable with computers and the internet -a younger, well-educated, predominantly male crowd.
The self-employed are over-represented in the survey sample. Respondents report a median gross annual income of DEM (Deutsche Mark) 88,000, significantly greater than the estimated median gross income of DEM 56,000 for a typical West German household and DEM 78,000 for a typical West German investor. According to net income figures provided by the German Statistics Bureau (Münnich (2001)), less than 20% of West German households have an annual gross income exceeding DEM 88,000.
The median reported savings rate out of gross income is 12%, excluding mandatory retirement savings, life insurance contributions, and building society savings. Assuming that income taxes and social security contributions represent 30% of a household's gross income, this corresponds to a ratio of savings to net income of 17%. In 1998, the average West German household with a gross income of DEM 85,000 saved 10% out of net income (Münnich (2001)).
B. Risk tolerance
Survey respondents indicate their risk tolerance on a four-point scale from "not at all willing to bear high risk in exchange for high expected returns" to "very willing to bear high risk in exchange for high expected returns". The U.S. Survey of Consumer Finances elicits the risk tolerance of its respondents in a similar manner, by asking "Which of the statements on this page comes closest to the amount of financial risk that you are willing to take when you save or make investments?", letting survey participants indicate one of the following: (1) "[...] take substantial financial risks expecting to earn substantial returns", (2) "take above average financial risks expecting to earn above average returns", (3) "take average financial risks expecting to earn average returns", and (4) "not willing to take any financial risks". Panel A of Table II Survey respondents assess their knowledge of eleven categories of financial instruments (see Appendix B) on a scale of 1 (don't know/cannot explain) to 4 (know/can explain very well). The sum of the perceived knowledge scores across the different assets is a measure of perceived knowledge. Most respondents claim to be able to explain all the financial asset categories either well or very well: the median respondent scores a 38 out of a maximum of 44. Moreover, nine out of ten respondents consider themselves "significantly better informed about financial securities than the average investor".
Actual knowledge is measured as the respondents' performance on a knowledge quiz (see Appendix C), consisting of seven true/false questions. For each (in-)correct answer, one point is added to (subtracted from) their score. The questions test knowledge of investing terms and concepts, e.g., whether investors know the tax implications of shortterm investments, the definition of a price earnings ratio or that of a stop loss order.
On average, respondents get five out of the seven questions right. Another measure of actual knowledge can be derived from the respondents' risk evaluations of different asset classes. Survey participants rank the riskiness of different asset categories on a scale from 1 (safe) to 10 (extremely risky); see Appendix D). We assign a dummy variable that takes a value of one if the respondents' ranking of asset categories satisfies the following inequalities: bonds are at least as risky (≥) as savings accounts, bonds ≥ bond funds, stocks > bonds, stocks ≥ stock funds, stocks ≥ index certificates, options > stocks.
The pairwise correlations between length of experience, perceived knowledge, and displayed knowledge are significantly positive. Table III reports characteristics of investors grouped by self-reported sophistication. Groups consisting of more experienced or more knowledgable investors are predominantly male, wealthier, and earn higher incomes. More knowledgeable investors also tend to be better educated. Investor age is positively correlated with the length of experience, but not with perceived or displayed knowledge; there is no relation between risk tolerance and experience or knowledge.
The absence of decision-making biases is another proxy for investor sophistication. Daniel, Hirshleifer, and Subrahmanyam (1998) and Gervais and Odean (2001) explore the implications of overconfidence and the self-attribution bias for asset prices and investor behavior. In these papers, overconfidence refers to the tendency to overestimate the precision of one's knowledge; the self-attribution bias refers to the tendency to attribute successes to self or skill and failures to others or bad luck.
Survey respondents indicate their agreement with the following four statements on a four-point scale from 1 (totally disagree) to 4 (fully agree): 1. My investment losses have been frequently caused by outside circumstances such as macroeconomic developments, 2. My investment gains should be attributed above all to my investment skills, 3. My unsuccessful investments have often resulted from unforeseeable circumstances, and 4.
My instinct has often helped me to make financially successful investments. The four items or a combination of items 1 and 2, 3 and 4, 1 and 4, or 2 and 3, capture the essential features of the self-attribution bias. Answers to items 1, 3, and 4 are significantly positively correlated suggesting the mean score of the three items as a reliability measure for the self-attribution bias. Panel E of Table III shows that respondents classified as suffering from a self-attribution bias tend to be a bit older, less educated, and earn lower incomes.
The discrepancy between perceived and displayed knowledge, measured as the residual of regressing perceived knowledge on the quiz score, can be a proxy for overconfidence and related to the investors' actual portfolio choices. (Alternatively, one can include both perceived and actual knowledge in a regression. Because of the relatively low correlation between the two knowledge measures -perceived knowledge and the discrepancy between perceived and displayed knowledge are highly correlated -one would expect similar results.)
IV. Self-reported attributes of the traders' portfolios
Sample investors report their overall asset allocation across financial and real estate wealth categories (see Appendix E). The internal consistency of the answers is impressive; although there are twelve asset categories and the allocation question is towards the end of a lengthy questionnaire, more than nine out of ten respondents report allocations that sum to 100% (on average, respondents report allocations to four asset classes). About one third of the respondents' combined wealth is in real estate, 30% in individual stocks, and 15% in stock funds. The remaining fifth is split between life insurance, bonds, and short-to medium-term savings. In contrast, German households held over half of their combined net financial and real estate wealth in real estate and less than 10% in individual stocks and mutual funds at the end of 1997, according to statistics compiled by the Deutsche Bundesbank (1999) (see also Börsch-Supan and Eymann (2000)). Note that the respondents are explicitly asked to provide the current cash value of their life insurance. As there is no debt category, all allocations are assumed to be net of debt.
The allocation information allow us to calculate different risk indices, e.g., the fraction of wealth invested in non-fixed income financial securities (i.e., the sum of allocations to stocks, mutual funds, and options divided by self-reported wealth including real estate) or the volatility of the respondent's wealth profile (computed under the assumption that the portfolio is well diversified in each asset category which leads to four coarser asset classes: savings and money market account holdings, bonds, stocks, and real estate).
As the two objective risk measures are strongly positively correlated -stock returns are much more volatile than returns of other asset classes -we only report the results for the fraction of wealth invested in equities. Table IV contains the results of regressing risky asset shares on personal attributes.
A striking result is that investors who report to be more risk-tolerant hold greater risky asset shares. The coefficients on the three risk tolerance dummies -one for each point on the ordinal risk tolerance scale, omitting the least risk tolerant category -are highly significant. The risky asset share of the most risk tolerant group of investors is fifteen percentage points higher than the risky asset share of the least risk tolerant group.
Wealth is strongly negatively correlated with risky asset shares -real estate holdings, monotonically increasing from 4% in the bottom wealth quartile to 40% in the top wealth quartile, account for most of this correlation. The correlation between risky assets as a fraction of financial assets, and financial wealth, is only weakly negative. College degree holders and respondents who score higher on the knowledge quiz tend to exhibit riskier wealth profiles. Börsch-Supan and Eymann (2000)) and Vissing-Jørgensen (2002) find that education is significantly positively correlated with the probability of holding risky assets, but only weakly correlated with conditional risky asset shares. The self-employed are over-represented in the sample of retail investors but have a smaller risky asset share, other things equal, similar to the findings in Heaton and Lucas (2000) . Interestingly, neither gender nor age affect risk-taking in any significant way. In particular, female investors and older investors -who have selected into the sample of brokerage customers who responded to the survey -do not exhibit less risky wealth profiles, other things equal.
V. Personal attributes and actual portfolio choices
Up to this point in the paper, the characterization of the sample of brokerage customers has relied exclusively on self-reported data. When judged by attributes such as education, wealth, or self-reported knowledge, the sampled brokerage customers seem to be sophisticated investors. This section turns to the relation between personal attributes and portfolio attributes asking, in particular, whether the investors' portfolio choices reflect self-reported sophistication. The brokerage transaction records allow us to construct three measures of investor sophistication: the extent to which investors 1. tilt their portfolio towards local or domestic stocks, 2. take idiosyncratic risk, and 3. churn their portfolios. We start out by addressing a potential criticism, namely, that the observed accounts are relatively unimportant to their holders -entertainment accounts containing the respondents' "poker chips."
A. Entertainment account rebuttal
The account size relative to the investor's total financial wealth indicates how important the account is to the investor and how confident one can be drawing inferences, e.g., regarding portfolio diversification, from studying the accounts. As of May 2000, the median account size is DEM 60,000 and median self-reported wealth, defined as the sum of all financial assets and real estate, is DEM 325,000. Note that respondent wealth is censored at DEM 1 million. Assuming that the survey respondents do not systematically underestimate their wealth, the median account-to-wealth ratio of respondents reporting a total wealth below DEM 1 million is a sizable 34%.
Computing a related measure, the account-to-"brokerage wealth" ratio, takes advantage of the survey respondents reporting their allocation among both assets that can be held in a brokerage account, e.g., stocks, and those that cannot, e.g., life insurance or real estate. Brokerage wealth is defined as the value of all assets that can, in principle, be held in a brokerage account. A simple example illustrates the difference between the two ratios: suppose investor A's wealth consists of 25% stocks held in the observed account and 75% real estate. Investor B's wealth is distributed as follows: 25% stocks in the observed account, 25% stocks in another brokerage account, and 50% in real estate. While investor A and investor B have the same account-to-wealth ratio, investor A has a higher account-to-brokerage wealth ratio which reflects his observed holdings being more representative of his brokerage assets. On average, the survey respondents report to hold 56% of their brokerage assets in the observed account. This high fraction is consistent with 37% of the respondents failing to report having other brokerage accounts, either because they do not have other accounts or because they choose not to report them. Note that, contrary to the U.S., there were no comparable tax incentives to open additional brokerage accounts such as IRAs throughout the observation period. The socio-economic profile of those not reporting other accounts is similar to the profile of the typical brokerage customer, with the exception of wealth: respondents with other brokerage accounts are wealthier (mean wealth of DEM 350,000 vs DEM 300,000). On average, survey respondents hold significantly larger portfolios than either non-respondents or randomly selected customers.
The following calculation gives yet another idea of how significant the brokerage holdings are: suppose a respondent invests all his wealth in a well-diversified portfolio, e.g., a European stock index such as the DJ Stoxx 50. Then he would have earned a return of 34% for the period June 1999 to May 2000. The volatility of the index during the same period was 18%. Compare this to a portfolio that consists of the actual portfolio held at the broker, with the remainder of his wealth being invested in a savings account earning a sure 4% annual return. During the above period, the median investor would have earned a return of 23% on this artificial portfolio. The volatility of the portfolio would have been 18% as well. In other words: even if the investor had put all his wealth held outside the broker into a riskless asset, his total portfolio would have been as risky as a well-diversified 100% equity portfolio! Clearly, these accounts cannot be dismissed as entertainment accounts -on average, they both represent a sizeable fraction of investor wealth and have a significant impact on the investor's overall wealth risk profile.
B. Local and equity home biases
The geographic diversification of an investor's portfolio can serve as a proxy for sophistication: investors who recognize investment opportunities abroad, for example, can reap benefits of international diversification by picking stocks with lower pairwise return correlations.
The general tendency of investors to favor domestic over foreign stocks is well documented in the international finance literature. Coval and Moskowitz (1999) go one step further and show that the investors' tendency to favor near-by companies is neither limited to domestic versus foreign securities, nor to individual investors: they show that U.S. investment managers prefer to invest in local firms. Huberman (2001) studies the geographic distribution of shareholdings in the U.S. Regional Bell Operating Companies (RBOCs) across states and finds that an RBOC's customers tend to hold its shares rather than the other RBOC's equity. He argues that this is but one instance of investors preferring to invest in the familiar and that a preference for the familiar can explain apparently disparate phenomena such as the equity home country bias and employees' large holdings of company stock in their 401(k) retirement plans.
Why do investors prefer to invest in the familiar? Coval and Moskowitz (1999, 2001 ) suggest information advantages as a reason why professional investors pick local stocks. De Bondt (1998) surveys a sample of individual investors who overwhelmingly agree with the following statement: "I would rather have in my stock portfolio just a few companies that I know well than many companies that I know little about". It is at best unclear, however, whether individual investors exploit asymmetric information when investing in familiar assets such as their employers' stock or their local RBOC.
Even if so, it is unclear whether the value of this information outweighs the foregone diversification benefits. Kilka and Weber (2000) offer an alternative explanation based on an experiment in which they compare the volatility and return estimates of a group of German and American business students for both German and U.S. stocks. They find that the German (American) students assign lower volatilities and higher expected returns to the German (U.S.) stocks than the American (German) students -the students perceive familiar assets to earn higher returns and to be less risky than unfamiliar assets.
We construct two measures reflecting the geographic diversification of investor portfolios: the portfolio fraction held in domestic stocks, either directly or through mutual funds, and the local bias measure used by Coval and Moskowitz (1999) . The local bias measure is the value-weighted average distance from the investor's location to the headquarters of the German companies in which he holds shares 3 , relative to his distance "from the market":
, where (2000)).
Moreover, the respondents' foreign stock holdings are not concentrated among a few individuals. More than four out of five respondents who have held German stocks directly have also held foreign stocks directly. No less surprising is the breadth of foreign investment: foreign stock holdings are distributed among 2,400 stocks and while the respondents hold shares in 800 German companies, they hold more than 900 stocks listed in the U.S. alone.
Column (1) of Table V contains the results from a Tobit regression of the fraction invested in domestic securities, both directly and indirectly, on the respondents' personal attributes. Wealthier respondents and those who profess to know more than can be explained by the knowledge displayed on the quiz invest a higher fraction of their assets abroad. Other things equal, a respondent whose log wealth is one standard deviation above the mean, i.e., DEM 700,000 instead of DEM 200,000, invests 55% abroad instead of 51%.
On average, the directly held German stock portion of the respondents' portfolios exhibits only a slight local bias: the mean local bias measure is positive, but not very geographically significant. The average value-weighted distance between a respondent and his portfolio is 264 km (≈ 160 mi); the average value-weighted distance between a respondent and the market portfolio is 281 km. Column (2) of Table V reports estimates from a regression of the local bias measure on the respondents' personal attributes. Less experienced investors tend to hold more locally biased portfolios: investors who report four fewer years of experience, one standard deviation below the mean experience of 7.5 years, hold a portfolio that is nine kilometers closer to their home, other things equal.
The portfolios of those earning higher incomes tend to be more locally biased. A possible explanation is that investors with higher incomes are more likely to participate in employee stock ownership programs. Note that the fraction invested abroad is uncorrelated with the local bias measure.
In summary, the typical respondent holds a significant fraction of his brokerage assets in foreign stocks, either directly or through mutual funds. Domestic stock holdings display only a slight local bias which is unrelated to the fraction invested abroad. Those who seem more sophisticated, either because they report to be wealthier or claim to know more, hold relatively more foreign stocks. The next section investigates the relation between personal attributes and portfolio diversification; as a by-product, it addresses whether the respondents actually exploit the benefits of international diversification.
C. Idiosyncratic risk taking
Consider an equally-weighted portfolio of N assets whose returns all exhibit a variance 3. The portfolio volatility: a measure for the total portfolio risk.
In the mean-variance framework of portfolio theory, the portfolio's aggregate volatility is the only measure of risk an investor should be concerned with. It is unclear to what extent individual investors pay attention to aggregate volatility as opposed to other risk measures (see, e.g., Kroll, Levy, and Rapoport (1988) , Kroll and Levy (1992) , and
Siebenmorgen and Weber (2001)). The HHI is the most salient and its calculation the most reliable and does not rely on any assumptions about the stochastic process that generates returns. Average individual component volatility is also easier to estimate than aggregate volatility. It may be especially pertinent to investors who build their portfolios gradually, adding one stock at a time. While these individuals should consider the covariance of the new addition's return with the portfolio's existing stock returns, such calculation may be too much to expect from individual investors. The observed brokerage customers are more short-term speculators than long-term investors. They probably add (and remove) stocks based on the stocks' own merits and the strength of their convictions regarding future price moves, rather than on estimates of co-movements of price changes. Hence the attention paid here to average component volatility.
C.1. Determinants of portfolio concentration
Holding more positions is arguably the easiest way to become better diversified. The extent of portfolio concentration can be captured by the Herfindahl-Hirschmann Index (HHI), defined as
, where
value of position i total portfolio value
, if asset i is an individual stock
value of position i √ 100·total portfolio value
, if asset i is a mutual fund
Underlying the weight assigned to mutual funds is the assumption that each fund holds 100 equally weighted positions that do not appear in another holding of the investor. The index lies between zero and one; higher values indicate less diversified portfolios. The index value for a portfolio of n equally weighted stocks is 1 n .
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With all available data for the survey respondents, i.e., daily account data from the day the account was opened until the day it was closed or the end of the observation period, the median periodaverage HHI value is found to be 0.23, corresponding to an equally weighted position in fewer than five individual stocks. However, the larger and relatively more important the account for the investor, the better diversified his observed brokerage holdings: when the end-of-period portfolio value and the ratio of portfolio value to all brokerage assets are required to exceed their median values of DEM 60,000 and 56%, the median periodaverage (end-of-period) HHI is 0.16 (0.08), corresponding to equally weighted holdings in more than six (twelve) positions. This also suggests that the account holdings become more diversified over time. As of May 31, 2000 -the last day of the observation period 4 Blume and Friend (1975) motivate the Herfindahl-Hirschmann Index as a measure for how closely an individual portfolio approximates the market portfolio: significantly: a net inflow of 28%, one standard deviation above its mean of 13% conditional on observing a net inflow, is associated with a HHI decrease of over 10%. Take an investor who holds the average of 4.1 equally weighted stocks. An additional net inflow of 15% of the portfolio's initial value is then associated with an increase in the number of positions from 4.1 to 4.6 positions. Portfolio returns are asymmetrically related to changes in HHI. Positive returns during each of the past three months help improve diversification. Overall, it seems that contemporaneous and past gains lead investors to rebalance their portfolios rather than to take more concentrated positions; past losses are not significantly related to HHI changes. Note that portfolio returns and HHI values are negatively correlated -i.e., higher returns are associated with better diversified portfolios.
Although the respondents' portfolios generally become less concentrated as the account size increases, there is still considerable cross-sectional variation in concentration.
Even among the respondents who have a larger portfolio than the median respondent and for whom more than one third of their self-reported wealth is at stake, more than one out of five investors holds the equivalent of fewer than five individual stocks. Table   VII reports the estimators of cross-sectional regressions seeking to explain variations in individual risk postures. The first column of Table VII contains the results of a Tobit regression of the end-of-period HHI on the respondents' self-reported attributes and attributes inferred from the trading records.
The results suggest that more sophisticated respondents hold less concentrated portfolios; wealthier investors and investors who suffer less from a local or domestic bias hold lower-HHI portfolios. A log wealth level one standard deviation above the mean, i.e., DEM 700,000 instead of DEM 200,000, is associated with an HHI decrease from 0.11 to 0.09, the equivalent of two more positions. A portfolio that is one standard deviation or 40% closer to the investor's home than the market portfolio, consists of 7.5 rather than nine positions, other things equal. A one-standard-deviation increase in the fraction held in foreign stocks, from 49% to 81%, is associated with an increase from nine to more than fourteen positions. This is partly explained by a greater willingness to delegate investment decisions when investing abroad: out of the DEM 54 million invested in German stocks, only 12% are held through mutual funds. By contrast, almost 36% of the DEM 74 million in foreign stocks are in mutual funds.
The most risk tolerant investors hold four fewer positions than other investors, other things equal. Perhaps surprisingly, the two measures of overconfidence -the discrepancy between perceived and actual knowledge and the self-attribution bias score -are, if
anything, negatively correlated with portfolio concentration. The strong negative corre-lation between the account size-to-wealth ratio and the HHI illustrates the need to focus on important accounts when judging portfolio concentration. A one-standard-deviation increase in the account-to-wealth ratio, from 37% to 67%, is associated with an increase from nine to eleven positions.
C.2. Determinants of average component and portfolio volatility
Investors can reduce the volatility of their portfolio returns by picking less individually risky stocks. This is harder than simply increasing the number of positions, but pre- Columns (2) and (3) of Table VII 
D. Portfolio churning
Odean (1998) proposes overconfidence as an explanation for why people trade; Barber and Odean (2000) find that transaction costs markedly reduce the returns of investors who churn their portfolios. If aggressive trading were due to decision-making biases, one would expect portfolio turnover to be negatively correlated with measures of investor sophistication such as the length of experience and positively correlated with measures of overconfidence (see Gervais and Odean (2001) ).
To analyze the multivariate relations between portfolio turnover and trader attributes, we regress the logarithm of monthly turnover during the last year of obser-vation on different sets of investor and portfolio attributes. Table VIII contains detailed results.
When confining attention to the demographic and socio-economic variables, the age and gender findings reported in Barber and Odean (2001) obtain: Column (1) of Table   VIII Once accounts are required to represent an above-median fraction of the respondent's wealth, the coefficients on the gender and age variables lose significance (see Column (2)). The inclusion of self-reported risk tolerance produces some striking results reported in Column (3) of Table VIII . More risk-tolerant respondents turn over their portfolio aggressively; other things equal, the monthly portfolio turnover of a respondent in the most risk-tolerant category is ten percentage points higher than that of a respondent in the least risk-tolerant category (e.g., 18% versus 8%). Moreover, the inclusion of risk tolerance completely swamps the explanatory power of gender, age, and self-employement, and causes the adjusted R 2 to double. In contrast, none of the knowledge and experience variables help explain turnover. In particular, the difference between perceived and actual knowledge and the self-attribution bias score -crude measures for overconfidence -fail to explain any additional variation in trading activity.
Column (4) of Table VIII reports the results of including investor attributes derived from actual portfolio choices. The striking result is that locally biased investors tend to buy and hold, as conjectured in Huberman (2001); other things equal, a portfolio exhibiting a local bias one standard deviation above average is turned over at a monthly rate of 6% versus an average 7.5%. In part, restricted company stock holdings might explain the relation between local bias and turnover (see also Section V.B): some investors can buy company stock at a discount; the discount becomes taxable income unless the investor holds the shares for six years.
VI. Conclusion
Retail investors who participate actively in the stock market are very different from the population, even from the typical retail investor. They are younger, wealthier, have higher incomes, are more educated and more likely to be male. The investment behavior of the sampled retail investors also differs markedly from that of the typical retail investor: they hold a higher share of their wealth in equities, more than just a handful of stocks, and invest more than half of their assets in foreign stocks. Responses to a questionnaire provide additional attributes such as self-reported risk tolerance, knowledge of investments, and an objective measure of knowledge based on a short quiz.
Some of the personal attributes can be and have been interpreted as measures of investor sophistication. The striking result is that, within the sample, the demographic and socio-economic attributes are unrelated to measures of sophistication (or lack thereof)
derived from actual portfolio choices such as the tendency to tilt one's portfolio toward local and domestic stocks, portfolio diversification, or portfolio churning. The one exception is risk tolerance, which is strongly positively correlated with portfolio risk and turnover. In particular, gender does not account for much difference in actual behavior, especially when attention is confined to accounts which are important to their owners.
The difference between self-reported and "actual" knowledge can be interpreted as a measure of overconfidence. It cannot explain the cross-sectional variation in behavior either.
There is superficial evidence that more sophisticated investors are less prone to decision-making biases. Wealthier investors, for example, tilt their portfolios less towards domestic stocks. Moreover, portfolios become better diversified over time in that investors hold more names. Nonetheless, portfolio volatilities do not decrease because the portfolios contain more volatile names -portfolio diversification might be not so much a goal as the by-product of an investment strategy that consists of building a portfolio one stock at a time in response to stimuli received. And investors who hold a higher fraction of foreign stocks do not hold less volatile portfolios. Rather, they concentrate their holdings of foreign stocks more than their holdings of domestic stocks in a few volatile industries, failing to reap one potential benefit of international diversification.
The documented relation between risk tolerance and portfolio turnover, and the lack of a relation between our -admittedly crude -measures of overconfidence and portfolio turnover stimulate further research questions. One possibility to shed light on the relation between overconfidence and trading activity would be to expose investors to experimental tests of overconfidence and compare the results with their actual trading behavior (see Glaser and Weber?). Portfolio returns might also help, but are difficult to compare since portfolios are undiversified, the sample period is relatively short, and there is little consensus as to the proper adjustment for risk. [To be continued.]
A. Questionnaire
A. Questionnaire design
The 11-page questionnaire covers the following areas: 
4.C. Your financial securities knowledge
In the following, we would like to ask you some questions in order to improve our information offering for you. Imagine that a friend asks you about different financial assets. How well can you explain them to him or her? 
4.D. Your financial securities knowledge
Now we would like to test your financial securities knowledge. Please read the following statements and indicate whether you think they're right or wrong. Please be honest and do not look up definitions in a book. If you don't know an answer, check "Don't know".
1
The M-Dax indexes the performance of 70 midcap stocks.
A benchmark is a measure against which the performance of a fund or portfolio is compared.
D. Risk assessment

4.E. Your risk evaluation of different asset categories
Risks are perceived differently by different people. In the following, we would like to know how risky you judge the asset categories listed below. If you think that an asset category is "safe"/ not risky at all, then mark "1". If you think that an asset category is extremely risky, then mark "10". You can use the numbers between 1 and 10 to make more gradual statements. 
Questionnaire
Perceived -actual knowledge Residual from a regression of self-reported knowledge of different asset classes (e.g., stocks, stock options) on actual knowledge (the quiz Questionnaire Self-attribution bias score Score constructed from attitudes towards three statements (described in Section III.C) each expressed on a four-point scale from (1) completely disagree to (4) fully agree.
Local bias Local bias measure from Coval and Moskowitz (1999) : 1 -distance of account holdings from customer/ distance of market portfolio from investor. A local bias of 0.05 means that the customer holds a portfolio that is 5% closer to him than the market portfolio.
Transaction records
Home bias Fraction of the portfolio invested in German stocks or mutual funds with a focus on Germany. J a n -9 5 A p r -9 5 J u l-9 5 O c t -9 5 J a n -9 6 A p r -9 6 J u l-9 6 O c t -9 6 J a n -9 7 A p r -9 7 J u l-9 7 O c t -9 7 J a n -9 8 A p r -9 8 J u l-9 8 O c t -9 8 J a n -9 9 A p r -9 9 J u l-9 9 O c t -9 9 J a n -0 0 A p r -0 0 J a n -9 5 A p r -9 5 J u l-9 5 O c t -9 5 J a n -9 6 A p r -9 6 J u l-9 6 O c t -9 6 J a n -9 7 A p r -9 7 J u l-9 7 O c t -9 7 J a n -9 8 A p r -9 8 J u l-9 8 O c t -9 8 J a n -9 9 A p r -9 9 J u l-9 9 O c t -9 9 J a n -0 0 A p r -0 0
Median HHI value
Average component volatility [%]
0.00 0.50 The Table characterizes investors grouped by their self-reported sophistication. The desired fraction of households in a group is 25% (i.e., a group should roughly correspond to a quartile). The fraction of households in a group may differ significantly from the 25%-target when responses bunch at a certain value. See Figure 1 for a description of the investor attributes. Table IV Trader attributes and the risk profile of total wealth
The table reports the estimators of a Tobit regression of RISKF RAC G , the fraction of wealth allocated to non-fixed income financial securities (stocks, stock mutual funds, index certificates, options), on trader attributes. See Figure 1 for a description of the variables. Note: ***/**/* indicate statistical significance at the 1%/5%/10% level.
RISKF RAC
Table V
Trader attributes and geographic portfolio diversification and
(1) is a Tobit regression of the account fraction held in domestic stocks (either directly or through stock mutual funds (F RAC domestic ) and (2) is a OLS regression of the account's local bias on trader attributes (heteroskedasticity-robust standard errors are in parentheses). See Figure 1 for a description of the variables and Section V.B for the construction of the local bias measure.
(1) is the time t HHI value of the portfolio held at time t-1. f low net t−1,t is the net flow into or out of the portfolio between t-1 and t. V alue t−1 is the portfolio value at t-1. r t−1,t is the cumulative portfolio return between t-1 and t calculated from daily portfolio changes. Positive and negative net flows and positive and negative past returns enter as separate regressors. To qualify, a respondent needs thirteen consecutive monthly portfolio return observations. The standard errors in parentheses are heteroskedasticity-robust and allow within-customer residuals to be arbitrarily correlated. Note: ***/**/* indicate statistical significance at the 1%/5%/10% level.
Table VII
Trader attributes and portfolio diversification
(1) is a Tobit regression and (2) (1) Note: ***/**/* indicate statistical significance at the 1%/5%/10% level.
Table VIII
Trader attributes and portfolio turnover
(1)-(4) are OLS regressions of the logarithm of monthly turnover on different sets of investor and portfolio attributes. T urnover is calculated as follows: first, sum the absolute values of purchases and sales during the period June 1999 -May 2000. Then, divide by the average daily portfolio value for the period. In (2)-(4), the analysis is limited to investors for whom the account represents an above-median fraction of their financial wealth (50%). See Figure 1 for a description of the variables. Heteroskedasticity-robust standard errors are in parentheses.
(1) (2) (3) (4) ln(T urnover) ln(T urnover) ln (T urnover) ln(T urnover) Note: ***/**/* indicate statistical significance at the 1%/5%/10% level.
